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THURSDAY, JUNE 30, 1898. 


THE COLOURS OF INSECTS CLASSIFIED 
ACCORDING TO THE METHODS OF ART. 
Observations on the Coloration of Insects. By Brunner 
von Wattenvvyl. Translated by Edward J. Bles, 
B.Sc., King’s College, Cambridge. Pp. 16, and 9 
Coloured Plates. (Leipzig : W. Engelmann, 1897.) 
HIS publication consists of a series of nine beauti¬ 
fully coloured plates containing 118 numbered 
figures, in addition to several others distinguished by 
letters. Accompanying the plates is a brief descriptive 
letter-press which explains the plan on which the illustra¬ 
tions have been selected and grouped, and the theoretical 
views of the author, the eminent orthopterist. The ex¬ 
pense of the plates, which must have been very heavy, 
was aided by a grant from the Wedl Fund of the 
Imperial Academy of Sciences in Vienna. 

The translation is, on the whole, extremely good, only 
a sentence now and then serving to recall the (to us) 
clumsy form of the original. Mr. Bles, in a cautiously 
worded translator’s note, excuses himself from the 
acceptance of the author’s philosophy. 

The printing and general get-up are of the very 
highest character. 

The views of the author upon mimicry, protective re¬ 
semblance, &c., are already well known from his previous 
writings. Thus in 1883 he suggested ( Verk. der K.K. sool. 
hot. Ges.in Wien, 1883, p. 247) the term “Hypertely” 
to express the supposed fact that resemblance to 
surroundings may be more perfect and detailed than 
is required by the struggle for existence. Thus Brunner 
could perhaps accept the view that resemblance to a leaf 
is useful for concealment from enemies, although like¬ 
ness to a leaf which has been mined by larvae went, he 
contended, too far, and transcended the limits of the 
useful. It was therefore of the highest interest to ascer¬ 
tain whether the criticism of so distinguished an ento¬ 
mologist was purely destructive—for“ Hypertely” merely 
meant that he could not accept the explanation offered 
by natural selection—or whether he had not some 
alternative theory to explain the facts. Hence the 
expectant interest with which this publication will be 
received by all naturalists who are interested in theories 
which are supposed to account for evolution. 

In the Introduction the author describes the plan of 
his memoir in these words : “ The following work con¬ 
tains simple observations on the phenomena of colora¬ 
tion. I have attempted to classify these phenomena, 
and I have found laws which have no connection with 
the care for the preservation of the species.” These 
“laws” consist in classifying a large number of the 
colours and patterns of insects according to their forms, 
and especially according to the relationship they bear to 
the various methods of decorative art as applied by man. 

It must be regarded as a serious error that the author 
should have used a monograph of this kind for the burial, 
rather than the publication, of the description of a few 
new species. 

The following groups are recognised and beautifully 
illustrated in the plates : (1) Uniform and Rainbow 
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Coloration , the simplest and commonest of all ; and 
next to it (2) Stripes, Bands and Spots. Under this 
head it is well shown that the stripes often persist over 
certain contours or surfaces of the body, regardless of 
the various anatomical features which are traversed ; 
and also that the continuity of stripes can only be made 
out, in certain cases, by placing the insect in its position 
of rest. When an insect possesses a “ single narrow 
band which extends, mostly in a straight line, over the 
different parts of the body, sometimes vertically, some¬ 
times horizontally or obliquely,” and when this band 
only becomes continuous in a certain position of the 
insect, Brunner calls it (3) The Line of Orientation , 
“ because it indicates the position assumed by the in¬ 
sect in receiving its coloration.” (The form of words 
used should be noted.) Numerous excellent examples 
of such lines are figured. The next group consists of 
(4) Strokes and Dots , a special form of pattern which 
gives “ the impression of a simple pen-and-ink drawing.” 
A certain West African Locustid ( bites tins Afzelei) is 
“ marked with a pen-and-ink design ” in the form of 
rings round the antennae, on the borders and tips of the 
wings in the position of rest, and on the ends of the feet. 
A detailed description is given by the author “ in order 
to show that in this insect the pen-and-ink markings are, 
so to speak, the finishing touches to the coloration of 
the insect.” (5) Eye Spots. A beautiful series of these 
striking markings has been selected and figured. The 
species belong to the Coleoptera, Orthoptera and Lepi- 
doptera. (6) Spirals. Another very striking and re¬ 
markable form is found in many moths and in the Mantid 
family Harpagidce, which, however, are described under 
Section 9. (7) Splash Marks are distinguished from the 

markings hitherto described by their irregularity and 
want of symmetry. In two species of Autarches from 
the Oriental region, “the effect of the whole is as though 
the insect with folded wings had been irregularly splashed 
with a body-colour.” Splash marks when crowded may 
be modified into (8) Clouded Markings , although in this 
case the pigment is “not applied like a body-colour.’’ 
The author, “ speaking figuratively,” prefers to “ regard 
these markings [as in the fore-wings of CEdipodidce\ as 
produced by the impression of a thumb moistened with 
colour.” 

Up to this point coloration has been considered “as 
though produced by painting with a brush. Besides 
this, forms of coloration are met with which imply, when 
carefully considered, another method of application.” 
The first of these are (9) Stencil Patterns , in which “the 
colour is perfectly uniform throughout with hard contours, 
like the wall paintings produced with the aid of stencil 
plates.” “ In many instances, various colours are laid 
on in different shapes, like in polychrome decorations,” 
The examples are selected from dragon-flies and Orth¬ 
optera. The realistic manner in which the author follows 
up his own metaphor is well shown in his description 
of the marking on the fore-wings of the Harpagid 
(Mantida) Pseudocreobotra ocellata from Natal. 

“ One sees on the transparent, somewhat yellowish 
ground of the fore-wings, firstly, a green patch laid on 
as with a stencil. Then, in the middle of the green por¬ 
tion, opaque citron-yellow is laid on in the form of a 
spiral, The spiral is bordered with a heavy black line, 
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and in the centre of the spiral there is a round spot of 
the same colour. The black line obviously is meant to 
serve as a setting of the yellow spiral,” 

but it is somewhat misplaced in the design, being shifted, 
together with the central spot, towards the base of the 
wing. 

“ We have, consequently, three colours stencilled on 
the glassy wings: first green (Fig. 706), then lemon- 
yellow (c), and, to complete the picture, a black body 
colour ; the latter is somewhat misfitted, as it may also 
be at times in our coloured prints.” 

All the specimens examined were found to exhibit the 
same displacement of the black band, so that it is not 
“ a mere chance occurrence in an individual.” The 
author reaches the remarkable conclusion—“ The species 
was ornamented once for all , and just as it emerged from 
this operation, so has it been transmitted by inheritance.” 
Stencil painting also occurs in Lepidoptera, although it 
requires “a little good will” to find it. Indeed Brunner 
is inclined to look upon this as the primitive coloration, 
which has been in the Lepidoptera “frequently effaced 
by selection and by simply going to the bad.” 

The transparent patches which occur on the wings 
especially of Orthoptera and Lepidoptera are classed 
under (10) Erosiott. 

These ten groups of marks are followed by general 
Sections dealing with the alterations which occur in 
pattern as it is traced through a series of allied forms. 
In Section (11) Changes of Pattern, it is pointed out that 
unlike the Pseudocreohotra , described above, the outlines 
of spots and stripes and even their position are variable 
in Lepidoptera. 

The author therefore compares 

“ the first method of coloration with colour printing, and 
the latter with hand painting ; thus indicating the fact 
that on one hand we meet with undeviating similarity, 
and on the other with a certain freedom.” 

The methods by which the changes are effected are 
then considered in (12) Enlargement and Diminution of 
Spots and Sands, (13) Dislocation, the change in position 
which corresponding marking may undergo in allied 
species, principally illustrated from the Hesperidce. (14) 
Diminution of Patterns, in which a “ pattern remains 
unchanged and only diminishes in size.” The fascination 
for metaphor whifch possesses the author leads him to say 
concerning diminution (as opposed to “the simple 
breaking down of a design ”), 

“We have a process before us, which is carried out 
physically when a magic lantern picture is diminished on 
the screen by manipulating the lenses.” 

The title of Section (15) is Changes of Colour due to 
Adaptation. Although the choice of these words seems 
to imply the recognition of natural selection, such an 
explanation is by no means congenial to the author. 
After alluding to his previous description of a Locustid 
from the Soudan which resembles an ant, the shape of the 
latter being indicated in black pigment on the body of the 
former of which all other parts are coloured with a pale 
tint, he inquires “ is this imitation an accidental freak of 
nature ? ” Indeed throughout this section Brunner seems 
to doubt his own explanations. He gives numerous 
instances of insects living on plants “ in which the leaves 
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of the habitat or parts of them are doubtlessly imitated ” ; 
but follows the list, which is illustrated by eight figures, 
with the paragraph— 

“With the aid of the imagination, one may recognise 
the most various figures in the arrangements of spots and 
ocelli, and if, perchance, these can be referred in any way 
to protective resemblance, your case of mimicry is 
established.” 

Apart from the fact that such a description is a cari¬ 
cature, exception must also be taken to the inconvenient 
confusion between protective resemblance and mimicry, 
two principles which, although bearing a close relationship 
to each other, are better kept separate. 

(16) Staining of Contiguous Parts .—This Section con¬ 
tains the somewhat crude and entirely unsupported 
assertion that when an intensely coloured part of the 
body is of the same tint as other parts which are in 
contact with it, the latter have been stained by the 
former. Careful microscopic investigation at the time 
during which the pigments are developed would settle 
the matter, and without it no such assertion can be 
justified. 

(19) Fading in Covered Parts .—In many instances the 
parts of wings which are covered in the position of rest 
are of a different tint from the exposed portions. From 
this well-known fact, and without the remotest attempt 
at proof, the author observes 

“ these facts convey the impression that the brighter 
colours are produced by daylight. If one exposes to the 
action of the sun and of the air several sheets of white 
paper of different sizes lying one upon the other, then, 
in a short time, the silhouette of the smaller pieces will 
stand out on the larger either in lighter or in darker 
tints. It is probable that the phenomena observed in 
Blattodea and Phasmodea belong to this category of 
light effects.” 

The author’s method of dealing with natural selec¬ 
tionists may be fairly used against himself. If, perchance, 
it is possible to institute a crude comparison between the 
colour effects produced by physico-chemical forces upon 
dead matter, and the arrangement of tints in a highly 
organised being, you have probably established a valuable 
“law” which you can then place before the world, with¬ 
out troubling to inquire whether you have been misled 
by a resemblance which is purely superficial. 

(18) Colouring in Relatio7i to Position .—In this Section 
the patterns which pass over the body irrespective of its 
parts, and produce a “homogeneous” effect, are distin¬ 
guished as holotypic from those correlative markings 
which are similar upon homologous parts, as in the 
repetition of ocelli upon the corresponding areas of fore 
and hind wing, &c. Numerous interesting and beautiful 
illustrations are given. It is common for the same insect 
to possess more than one holotypic pattern having refer¬ 
ence to more than one position. This at least is the way 
in which a follower of natural selection, or indeed a 
Lamarckian, would express the facts, and he would 
then attempt to ascertain the meaning of the patterns in 
relation to the positions. Brunner expresses them very 
differently and in a manner which is significant of his 
views of creation. With him the position represents the 
attitude of the insect when the pattern originally fell 
upon it. Such a view is expressed again and again, the 
best example being contained in the next and last 
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Section (19) dealing with Arbitrariness of Coloration 
(viz. the fact that colouring often has no “reference to the 
somatic importance of organs ”). He here speaks of a 
black Australian bug of the genus Pirates, in which the 
wings of the male and the abdomen of the wingless 
female are similarly striped and spotted with dirty 
yellow. “What, then, does this mean? When the 
pattern was produced, it fell upon the wings of the male, 
and in the female on the uncovered abdomen.” 

There is a conspicuous want of method and arrange¬ 
ment in the Sections recognised by the author. Thus 
the idea of a pattern which persists over the body sur¬ 
face independently of structural features but related to 
attitude, is the central conception of many of the Sec¬ 
tions, and even those as widely separated as (3) is from 
(18) and (19). It is interesting to compare this point of 
view with that of the late Alfred Tylor, who ingeniously 
attempted to show that the true significance of pattern is 
to be found in its relation to underlying structure. Un¬ 
doubtedly many patterns possess this relationship, and 
undoubtedly many others as conspicuously lack it. The 
facts on which both naturalists relied are certainly right, 
while their conclusions are as wrong as they are contra¬ 
dictory of each other—Brunner, that pattern is produced 
upon the organism by some power outside it, and caring 
nothing for its structural differentiation ; Tylor, that 
there is some deep and significant bond between pattern 
and underlying structure, so that the former becomes 
the outward and visible sign of the latter. 

The attempt has now been made to give the whole of 
the “laws which have no connection with the care for 
the preservation of species ” which the author claims to 
have found. To the majority of naturalists these “laws” 
will appear to be the grouping of certain markings and 
patterns according to more or less superficial resem¬ 
blances between them ; and this being done, the real 
interest now begins—the attempt to ascertain their signi¬ 
ficance in the lives of their possessors. Much interest, too, 
awaits a minute investigation of many of the groups in 
order to make out whether they are based on superficial 
appearances, and therefore artificial, or whether they are 
real and natural. 

To the author, however, it all means far more than 
this. As the memoir was being studied, the continual 
pursuit of detailed metaphor led to the belief that the 
author did not regard his imagery as metaphor only. In 
tne brief Conclusion he speaks out on the question. 

“In the above paper I have brought into a system 
the divergent facts of coloration. In so doing, simple 
principles have been formed which coincide in a remark¬ 
able manner with those of the human painters’ arts. The 
agreement is so striking that one is tempted to use the 
terms of our own technique in descriptions. I speak of 
splashing, stencil-painting and brush-painting, also of 
the position of the insect when the colour was applied, of 
sketching in the pattern in different ways, &c.” 

“ This is figurative language, but the uniformity of the 
phenomena forces one to the conjecture, that the process 
in nature is of a similar character ; that is to say, a phe¬ 
nomenon which acts from without, independent of the 
biology of the animal coloured and in nowise connected 
with its structure.” 

When we inquire what this power can be, the author 
replies as follows :•— 
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“ The exact sciences have accustomed us to refer all 
natural phenomena to the action of definite, inviolable 
laws. In the coloration of insects, however, we meet 
with an arbitrariness striving to produce attributes with¬ 
out regard for their possessors and, therefore, obviously 
to be looked upon as the emanation of a Will existing 
above the universe.” 

Thus Brunner leads us back to a form of special crea¬ 
tion. Paley was convinced by the argument of design ; 
Brunner by the argument of want of design. Most of us, 
while rejecting both, will distinctly prefer the philosophy 
of the old theologian to that of the great orthopterist. 

The “ Will existing above the universe,” the Will which 
Brunner supposes to work out “purposes in creation 
far more lofty than the mere preservation of the species,” 
is mainly to be recognised by the resemblance of its 
handiwork to that produced by the methods of the 
craftsman, and especially by the remarkable likeness 
which it presents (as in the wrongly-placed stencil 
pattern) to a poor form of human art, at its worst. 

The reasons given for rejecting the Darwinian explan¬ 
ation are indeed remarkable, but far more remarkable 
are the hypotheses which the objectors prefer to put in 
its place. E. B. P. 


BLANFORD'S BIRDS OF INDIA. 

The Fauna of British India. Birds , Vol. iv. By W. T. 

Blanford. 8vo. Pp. xxi + 500. (London : Taylor and 

Francis, 1898.) 

HE present volume completes the Vertebrates of the 
Indian Fauna, and the editor (in this case also the 
author) is to be congratulated on having thus far so 
successfully accomplished a very important and at the 
same time a very difficult task. The volume before us 
is, perhaps, the most generally interesting of the four 
devoted to birds, seeing that it treats of groups like the 
pigeons, the sand-grouse, the game-birds, and the ducks 
and geese, which claim attention from a wider circle of 
readers than is attracted by the perching birds and 
picarians. Since the author, in addition to his scientific 
qualifications, is also a sportsman who has shot a large 
number of the species he describes, his work can scarcely 
fail to prove as acceptable to his brother sportsmen as to 
scientific ornithologists. Limitations of space have 
necessarily curtailed the amount of matter devoted to the 
habits of most of the species, but within such limitations 
the notices leave little to be desired. 

From its geographical situation, India, we need scarcely 
remind our readers, is visited during the cold season by 
vast swarms of game-birds and ducks of various kinds ; 
and the fauna of these groups is consequently very much 
larger than might a priori have been expected. Sports¬ 
men accordingly often experience considerable difficulty 
in identifying the species contained in their “ bag,” but 
with the publication of the present volume such difficulties 
should cease. 

Turning to the more strictly scientific aspect of the book, 
it may be noted that the author is careful to state how much 
he is indebted to the British Museum Catalogue of Birds, 
certain volumes of which devoted to several of the groups 
he describes have appeared at more or less recent dates. 
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